This paper presents reports a design and development of the interactive map using Scalable Vector Graphics (SVG) that can be used to find the shortest path. Using our interactive map, the user will be able to set the route or path to the desired location. If that path is congested, the map will find the second shortest path to the user. In the usability study, we have tested the map with the mean value of 4.76 out of 5.
Introduction
The main objective of our interactive map is to enable tourists to get familiar with Kuching Waterfront. Besides that, it provides an interactive SVG Map for tourist as a guide. It will guide tourist to their desire destination in waterfront using interactive SVG Map by showing shortest path inside the SVG Map. SVG is a language for describing two-dimensional graphics and graphical applications in XML.
Besides that, our proposed interactive SVG map is able to find the shortest path of a route. There are several existing algorithm that can find shortest path. The shortest path problem is vital to various applications including routing [1] [5] . However, the problem of computing the shortest paths data has acquired little attention in the literature [2] . We have studied various algorithms such as A* Pathfinding Algorithm, Euclidean shortest path algorithm and Single source shortest path algorithm (Dijkstra's algorithm) are studied. The most suitable algorithm was used in our interactive SVG map.
The rest of this paper is organized as follows. Section 2 discusses related application of SVG in map and several related algorithm. Section 3 reports the design and development process of SMD translation tool. Finally, section 4 concludes the paper and highlights further work.
Related Work

Putrajaya Interactive Map
Putrajaya interactive map is an interactive map that displays public transport, public service, commercial building, government building, educational building, places of interest, and parks in Putrajaya, Malaysia. The user can interact with the map by selecting different categories by selecting the check box at the panel right side of the map and tabs located at the top of the map. If the user wants to view all the government buildings, he or she have to select the government building tab at the top of the map, Then the map with all the government building labeled will be shown. Besides that, the map also provides zoom-in and zoom-out function. This enables user zoom-in and zoom-out the map to have a clearer view of the location. This is the special function of this map which provides high interactivity with user by let the user draw a rectangular to zoom-in and zoomout the map. 
A* Pathfinding algorithm
The first algorithm studied is A* Pathfinding algorithm. This algorithm can be demonstrated as follow. It uses a fast heuristic function that never over-estimates the length of the path to the goal state [3] . First of all, there are point A and point B where green square represent point A, red square represent point B and the blue block square represent obstacle. The walk able area is represented by the square grid surrounding point A, point B and obstacle (Figure 2 ). F=G+H (1) Where: G = the movement cost to move from the starting point A to a given square on the grid, following the path generated to get there; H = the estimated movement cost to move from that given square on the grid to the final destination, point B.
As shown in figure 3 below, all the value of F, G, and H have been calculated. Therefore the square with the lowest value of F will be chosen as new Current Square. It will then check all the adjacent square of the new current square except for the square which already inside the closed list and the obstacle. If the adjacent square is not on the open list yet, add it to the open list and make the new current square the parent square of these square. All the F, G, and H costs of the square then will be recorded. If the adjacent square is on the open list already, check to see if this path to that square is better using G cost as the measure. The lower the G cost the better a path. If it is in this condition, then change the parent of the square to the current square and recalculate the G and F scores of those squares. The list needs to resort to make the changes take effect if open list is kept sorted by F score.
This process is repeated until the point B is added into the closed list, which means path has been found or open list is empty which means that fail to find the target square of there is no path. If point B is added in the closed list, working backwards from point B to its parent squares until reach the starting square. Then this will be the shortest path. Figure 4 shows that the path had been found. 
Dijkstra's Algorithm
Dijkstra's shortest path algorithm enables the distances between a source and all vertices of a graph to be determined in O(N2) . Dijkstra is the most classic path finding algorithm used to find a shortest path between two nodes [4] . The search function starts from an initial state and terminating at some goal state or states will be discussed. Single Source Shortest Path (SSP) algorithm is a modification from breadth first search. It improves the effectiveness of the breadth first search. In breadth first search, the algorithm needs to search every vertex as shown in figure 5 below. Figure 6 shows the details of the algorithm: 
Implementation
Dijkstra's algorithm script is the most important part for SVG map application. It will do the calculation on all the paths and select the shortest path to the selected destination. Figure 7 shows the implemented Dijkstra's algorithm. Figure 8 shows the meaning of each nodes and paths from the implemented shortest path algorithm: After completing the Dijkstra's shortest path algorithm script, the information of the shortest path such as estimated distance and time estimated for human walk from start position to desired destination will be calculated. Shortest path distance was calculated by adding all the paths' length and returns the total path length as the distance of the shortest path (2) as shown in figure 9. Overall, form usability study, the system on average received the rating of 4.5 and above for all the usability heuristics. The mean value of seven heuristics of a usability study conducted is summarized in figure  11 below: Figure 11 . Usability testing result.
Conclusion and Future Work
In conclusion, this map application had been developed and has fulfilled the map application's requirement and main objective. With this map application, tourist now able to find more info about Kuching Waterfront, finding shortest path and even select and set traffic path. The limitations about the plug-in and browser's type are not able to improve through the map application. As the browser will always upgrade, browser may support SVG in future. That's mean user no longer need to install SVG plug-in in order to view and use the map application or any other SVG application.
